Optimization of cosolvent concentration and excipient composition in a topical corticosteroid solution.
Physicochemical factors involved in the development of a topical solution of a novel corticosteroid, tipredane (1), are described. A cosolvent system consisting of polyethylene glycol 400 (PEG 400), propylene glycol, and water was used to dissolve the concentration (0.1% w/w) of 1 required for the formulation. The solvent mixture was also nonirritating to the skin. Buffering agent, antioxidant, and metal-chelating agent were required to stabilize the drug. Solubilities of hydrophilic and lipophilic excipients were ensured by careful adjustment of their concentrations, as well as that of PEG 400. Two formulations, one containing potassium citrate and the other tromethamine as the buffering agents, were identified. Upon storage, sodium metabisulfite, an antioxidant used in the formulation, oxidized to form K2SO4 in the formulation containing potassium citrate. Potassium citrate decreased the solubility and resulted in the precipitation of K2SO4 by exerting a common ion effect. Lowering of the concentrations of potassium citrate, sodium metabisulfite, and PEG 400 ensured the solubility of K2SO4 formed. There was no such precipitation of K2SO4 in the formulation buffered with tromethamine, thus indicating that tromethamine is a good buffering agent in cosolvent systems.